Abstract. Field measurements of the n-alkanes present in fine atmospheric aerosols show a predominance of odd carbon numbered higher molecular weight homologues (C•-C•) that is characteristic of plant waxes. Utilizing a local leaf wax n-alkane profile in conjunction with an air quality model, it is estimated that, at most, 0.2-1.0 t•g m-a of the airborne fine particulate matter (dp < 2.1 t•m) present in the Los Angeles basin could originate from urban vegetative detritus; this corresponds to approximately 1-3% of the total ambient fine aerosol burden. However, some of the observed vegetation aerosol fingerprint in the Los Angeles air may be due in part to emissions from food cooking rather than plant detritus. Seasonal trends in the ambient n-alkane patterns are examined to seek further insight into the relative importance of anthropogenic versus natural sources of vegetation-derived fine particulate matter.
Introduction
Analysis of airborne organic particulate matter samples from a variety of urban, rural, and remote locations has consistently revealed a distinctive nalkane distribution that is characteristic of plant waxes [Simoneit, 1979 [Simoneit, , 1989 This distribution, which shows a predominance of odd carbon numbered n-alkanes between C•? and Css, has led to speculation that primary aerosol emissions from vegetation may constitute a significant source of ambient aerosol.
Only a few attempts have been made to quantify the extent to which primary aerosol emissions from plant detritus may contribute to ambient particulate concentration levels. For a remote desert location in the southwestern United States, Mazurek e! al. [1991] estimated that plant waxes comprise 8-38% of the total 1Department of Civil Engineering, Stanford University, The total mass of fine detritus collected was determined by gravimetric analysis of samples collected on Teflon filters. Samples destined for detailed organic analyses were collected on multiple quartz fiber filters (Pallflex 2500 QAO! that had been baked at 750øC for 2-4 hours to minimize the blank organic carbon levels.
Organic Chemical Analyses of Source Samples
Fine aerosol samples of green and dead leaf urban vegetative detritus were extracted and analyzed on the basis of the procedure developed by Mazurek et al. [1987] . For detailed descriptions, the reader is referred to previous publications [e.g., Mazurek et al., 1987 Mazurek et al., , 1993 Rogge et al., 1991 Rogge et al., , 1993b .
For the air quality model utilized in this study, The added mass of fine particulate vegetative detritus needed to give an optimal match between the modeled and measured concentrations was separately calculated for the C29 n-alkane and the C31 n-alkane, and then the two results were averaged. Because it is being assumed at this point that plant detritus is the only missing source of n-alkanes, this approach will give an upperbound estimate for the concentration of urban fine aerosol originating from vegetation.
As shown in Figure 3, Figure 4 then would imply that older leaves were overrepresented in our composite sample. However, the only plant species collected that composed a sizeable portion of the composited sample were grasses and a few of the natural species of vegetation. Given the limited growing season of grasses, it seems unlikely that the ages of the two grass samples collected were unrepresentative. Furthermore, the natural species of vegetation were collected in settings that closely mimicked natural growing conditions; thus it seems unlikely that age-dependent sample biases are significant.
Wind is expected to be an important mechanism for dislodging the plant waxes. Given that natural plus cultivated grasses composed almost one third of the composited mass and that they grow close to ground level, where winds are less vigorous, it is possible that plant waxes from grasses were overrepresented in the vegetative detritus samples generated when compared to wind-driven releases from outdoor plants. Some However, the odd carbon number predominance observed for the higher molecular weight n-alkanes in the urban atmosphere also could originate in part from the use of cooking oils. Seasonal trends were examined in an effort to distinguish between natural sources whose emissions may follow seasonal patterns and anthropogenic emission sources, such as cooking oil use, whose emission rates would be expected to be roughly constant throughout the year. At two of the three sites investigated, a distinct seasonal variation in the source emissions of vegetation-derived particulate matter is observed, with peaks during the spring growing season (April to May), suggesting that at least a significant part of the vegetation-derived aerosol emissions is indeed attributable to natural vegetation. It is hypothesized that in addition to surface leaf detritus, plant-derived materials such as pollen may contribute to the springtime peak observed.
